provided an evidence that purine overproduction associates with an increased 5-phosphoribosyl-1-pyrophosphate formation, which is one of the substrates for phosphoribosyl-1-amine
formation
in the initial step of purine biosynthesis1). This finding suggests that ribose and ribose-5-phosphate may play an important role in urate synthesis of animals. In order to examine whether or not ribose, ribose-5 phosphate, glucose or fructose has the stimulatory effect on purine biosynthesis in chickens, the present experiment was carried out.
Experimental
Five-month-old single-comb White Leghorn cockerels, weighing about 2kg, were used as the experimental animal. The chickens were fed 35g of an experimental diet per kilogram of body weight once a day (9:00AM) for 5 days. The diet provided was consumed within 40 minutes, and all birds slightly gained body weight. Water was freely available. The experimental diet used in this experiment was a 20% protein diet containing heat-dried egg albumen as the sole source of protein, and the composition of the diet was described in the previous paper2).
Cardiac, portal and ureter catheterization was performed in the same manner as described previously2). Heparin (200units/kg) was injected into the circulatory blood through the cardiac catheter as an anticoagulant. The cardiac and ureter catheters were used for the blood and urine collection, respectively. Six hours after feeding on day 5 the test solution was continuously infused into the portal vein through the portal catheter with a speed controlled injector for 60 minutes.
Either D-(-)-ribose or D-(-)-ribose-5-phosphate (disodium salt) with either L-glutamine or ammonium acetate was dissolved in a 5% glucose solution as to make 0.0295M of those or ribose- for 50 minutes during the infusion. Uric acid in blood plasma and urine was determined by ultraviolet spectrophotometry3,4). Plasma glutamine and blood ammonia were determined by the method described by GOLDSTEIN5) and the spectrophotometric method6), respectively.
Results and Discussion
The formation of phosphoribosyl-1-amine (PRA), the first intermediate of purine synthesis, is considered to be rate-limiting for the entire subsequent pathway. It is known that PRA is formed by two alternative pathways: one is the reaction of PRA formation from 5-phosphoribosyl-1-pyrophosphate (PRPP) and glutamine or ammonia, and the other is PRA formation from ribose-5phosphate and ammonia7, 8, 9) . The rate of PRA synthesis depends on the concentration of precursors mentioned above, as well as on the activity of enzymes involved in the reactions. It has been demonstrated that ammonia and glutamine have a great stimulatory effect on uric acid synthesis in vivo in the chicken fed a 20% protein diet2,10,11). As shown in Table 1 , the addition of ribose and ribose-5-phosphate to the 5% glucose solution increased both urinary uric acid excretion and plasma uric acid concentration though statistical significance was not observed. This indicates that ribose and ribose-5-phosphate possibly stimulate uric acid synthesis in the chicken.
As shown in the present experiment and in the reports of KARASAWA and co-workers2,10,11) glutamine or ammonia infusion increased plasma uric acid concentration and urinary uric acid excretion. Moreover, the addition of ribose or ribose-5-phosphate to either glutamine or ammonia increased plasma uric acid concentration and urinary uric acid excretion to some extent. This finding supports the concept that ribose or its derivatives play an important role for the stimulation of uric acid synthesis in the chicken. The increase of urinary uric acid excretion was larger in the ammonium acetate infusion than in the glutamine infusion when ribose or ribose-5-phosphate was present in the infusion solution, whereas an inverse relation was observed regarding plasma uric acid concentration. Since total plasma volume of a 2kg chicken is about 100ml, the total increase of plasma uric acid during the infusion seems to be very small as compared with that of urinary uric acid. Consequently, it should be concluded that ammonia infusion strengthens the stimulative effect on uric acid synthesis of ribose or ribose-5-phosphate in the chicken.
When ribose or ribose-5-phosphate was infused without glutamine or ammonium acetate, such compounds did not affect blood ammonia concentration. When those compounds were infused with glutamine or ammonium acetate, however, blood ammonia concentration was decreased, especially the decreasing rate was very large in the case of ammonium acetate infusion. The depression of blood ammonia concentration by ribose or ribose-5-phosphate was accompanied by the increase in uric acid synthesis. This suggests that the increase in uric acid synthesis by ribose or ribose-5-phosphate possibly results from the increase of PRA formation from ammonia. Table 1 also indicates that the addition of ribose or ribose-5-phosphate does not affect plasma glutamine concentration except for the case of ammonia infusion. It may be suggested that the increase in uric acid synthesis caused by ribose or ribose-5-phosphate is independent of the amount of glutamine in the tissue. This fact clearly demonstrated that ribose or ribose-5-phosphate stimulates uric acid synthesis through the pathway of PRA formation from ammonia in the chicken.
not when ribose or ribose-5-phosphate was present. This depressive effect of ribose or ribose-5phosphate on glutamine formation suggests that ribose or ribose-5-phosphate stimulates the utilization of ammonia for uric acid synthesis rather than for glutamine formation.
HENDERSON and KHOO12) have observed that glucose, fructose and mannose could be good pre-Ribose in Uric Acid Synthesis of Chicken cursors of PRPP in mouse tumor cells. The in vitro studies with human fibroblasts lacking hypoxanthine-guanine phosphoribosyl transferase also provided a similar result13). On the basis of these findings it is expected that the infusion of glucose or fructose stimulates uric acid synthesis through the formation of ribose, ribose-5-phosphate and PRPP. In addition to a series of experiment shown in Table 1 , urinary uric acid excreation was measured using 3 birds each when saline or 5% fructose solution was infused. As a result, urinary uric acid excretion respectively. These values and the value in glucose infusion shown in Table 1 indicate that glucose or fructose does not stimulate uric acid synthesis. Even if such hexoses are good precursors of PRPP as demonstrated by HENDERSON and KHOO12), it may take a longer time for increase of PRPP production.
